by these workers. Workers in Japan (2) have noted a similar component in tuberculosis; their protein was named alpha-3 globulin.
The term "28 globulin," however, was also applied to a fraction which was found in cases of fulininating viral hepatitis and which migrated between the 2j and 22 globulins (3). Franklin et a. (4) described ',-l globulin, migrating between beta globulin and the gamma globulin in cases of chronic liver disease. These authors discuss the similarity between their 71 globulin and the "T" and "X" components of other investigators (5) (6) (7) (8) .
This paper is to describe a protein component, migrating between 22 and fi globulin ( Fig. 1) , which was originally observed in children with liver disease, occasionally observed in sera of normal infants and children, but especiafly in sera of children with chronic glomerulonephritis and nephrotic syndrome. Aiphas globulin would be the desirable name for this fraction (2), but 2 globulin has been 600
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Clinical Chemistry applied to a more rapidly migrating fraction (3); "TJ" protein will, therefore, be employed to designate this component.
PROCEDURE
Filter-paper strip electrophoresis was carried out in Spinco apparatus using a Durruin-type cell, Whatman 3-mm. paper, 5 to 8 ma. current with terminal voltage of 75 to 78 volts for 30 cm. strips. Unless otherwise specified, verona! buffer pH 8.6 ionic strength 0.075 was used. Proteins were stained with bromphenol blue; lipoproteins identified with Sudan black B added to serum before application to paper as suggested by McDonald et at. (9) as well as staining of the completed electropherogram (10) . The periodic acid-reduced fuchsin technic (11) was employed to identify insoluble carbohydrate-protein complexes.
The bromphenol blue-stained strips were scanned with the Spinco "Analytrol,"
which draws curves relating optical density to distance of migration and automatically integrates the area under the curves. Errors inherent in this system of measurement are within the sphere of accuracy of values obtained.
Control sera were obtained from healthy, 6-week-old infants,' from children in the outpatient clinic with minor colds and digestive disturbances and from children with no known disease. Sera considered to be abnormal were from hospitalized children with liver disease, nephrosis, and nephritis.
MI6RATION RATIOS
It became apparent early in the study that the proteins of sera of certain patients, particularly those with the nephrotic syndrome, resolved very poorly.
In some instances, "U" protein was clearly visible between the alpha-2 and beta globulins; in other instances these were merely undifferentiated proteins comprising the areas where alpha-2, "U" protein, and beta globulin should be found (Fig. 2) . A device similar to the mobility of free electrophoresis, that of migration ratios, was employed to accomplish resolution of these components.
[Kunkel (12) has summarized the difficulties in calculating absolute mobilities in supporting media such as filter paper.] Migration ratios are defined as fractions in which the distance from the peak of albumin to the peak of gamma globulin is the denominator and the distance from the albumin peak to the peak of each fraction in ques1Dr. Iwan Rosenstern and the staff of The Cradle Nursery, Evanston, Ill., generously cooperated in this phase of the study. tion is the numerator.2 Table 1 shows migration ratios in various conditions; the ratios are essentially the same in all. Calculations based upon migration velocities of serum proteins relative to albumin as one (13) yield ratios which agree well with the data of Table 1 .
In applying migration ratios to the scan of a paper electrophoresis strip, the distance from the albumin peak to the gamma globulin peak is measured.
The migration ratio for each protein fraction is multiplied by this distance, and the product is the distance from the albumin peak to the peak of the protein in question. Figure 3A illustrates this process; Fig. 3B illustrates the applications of this technic to the pattern shown in Fig. 2 . Migration ratios were employed routinely in locating globulin peaks and proved to be a useful device. When lipoprotein was studied, "U" protein (BPB) typically migrated slightly ahead of the intensely staining P2 lipoprotein (SBB). Figure 5 (p. 601) shows patterns obtained from sera of patients with the nephrotic syndrome (very high serum lipoprotein and "U" protein) and of patients with liver disease (relatively low lipoproteins and "U" protein).
CHARACTERIZATION OF "U" PROTEIN
In both conditions, "U" protein was associated with a lipoprotein band of intermediate intensity.
These results indicate that "U" protein may or may not contain protein-carbohydrate complex and that it may be associated with lipoprotein.
The 22 globulin of Block et al. (1) (described as not a mucoprotein but possibly lipoprotein) is similar to "U" protein except, perhaps, with reference to the carbohydrate.
BORATE AND PHOSPHATE BUFFERS
Replicate samples of several sera which contained "U" protein in veronal buffer were subjected to electrophoresis in borate and phosphate buffers. Borate buffer causes an appreciably increased mobility of carbohydrate-containing proteins (14) and phosphate buffer gives increased resolution of certain components. Both the borate and phosphate buffers had calculated ionic strengths of 0.075, equal to that of the veronal buffer; the pH of the borate was 8.52, and that of the phosphate was 8.59. "U" protein was distinguishable in these buffers in the same relative position as in veronal but was less clear than in veronal. Table 2 shows that the globulins migrated farther in borate than in barbital buffer; the increase was more pronounced with the alpha globulins.
It might be inferred, therefore, that the 2 globulins may contain more protein-carbohydrate complex than "U" protein and beta globulin.
Nothing of interest was noted with the phosphate buffer.
EFFECT OF HEMOLYSIS
A reaction has been described (15, 16) between an 22 globulin, haptoglobin, and hemoglobin, liberated into serum by hemolysis. The product, hemoglobin-haptoglobin complex, has an electrophoretic mobility less than that of 22 globulin. It was considered possible that this complex was responsible for "TI" protein; experiments were designed, therefore, to explore that possibility.
Data from children with kidney disease (Table 3) showed that most sera which contained "U" protein were, by visual inspection, hemolyzed. Although there were many exceptions, the possibility arose that hemolysis might have been responsible for "U" protein. The same underlying mechanism responsible for hemolysis in kidney disease, however, may also be responsible for "U" protein.
The hemoglobin-haptoglobin complex was investigated by subjecting serum samples to varying degrees of hemolysis by mechanical agitation while the serum was in contact with the blood clot. These were then centrifuged, the clear serum diluted with 0.1% sodium bicarbonate(0.25 ml. serum plus 2.5 ml. salt solution) and the optical density at 540 m read; this gave quantitative knowledge of the degree of hemolysis.
The hemolyzed sera were then subjected in duplicate to electrophoresis; "U" protein could then be related to hemolysis (Table 4 ). There was no indication that hemolysis was a factor in producing "U" protein.
Smithies (17) in two-dimensional starch electrophoresis has noted in rare samples of serum from healthy adults a protein with migration characteristics similar to "U" protein. He considers this component to be a physiologic constituent of serum.
In a further attempt to show whether hemoglobin was associated with "U" protein, the benzidine reaction was applied to strips to which various sera, some with and some with no "U" protein, had been applied and subjected to electrophoresis.
The blue zone indicative of hemoglobin [and of methemalbumin (18) ] was in proximity to the 22 globulin band,
The weight of the evidence indicates, therefore, that "U" protein represents a true protein component of serum and is not an artifact resulting from hemolysis.
SUMMARY

Paper electrophoresis
of serum from children with liver and kidney disease has led to recognition of a protein which migrates between the 22 and /3 globulins. This protein has been observed by other workers, but because of confusion in nomenclature, a new designation, "U" protein, has been employed.
The use of migration ratios in locating peaks of the 22 "U" protein, and f3 globulin when these components resolve poorly has been discussed.
Characterization of "TI" protein by employing the periodic acidreduced fuchsin test for carbohydrate-protein complexes and Sudan black B for lipoprotein showed: (1)" U" protein varies in its content of protein-carbohydrate complex, and (2) "U" protein may be lipoprotein. Evidence based on benzidine tests and intentional hemolysis indicated that "U" protein was not an artifact resulting from accidental hemolysis, but a protein which is found in serum under certain physiological conditions.
